The composition of the Escherichia coli aerobic respiratory chain varies according to the oxygen tension of growth and relies essentially on the expression of at least five proteins, namely type I and II NADH:quinone oxidoreductases, succinate:quinone oxidoreductase, cytochrome bd oxygen reductase and cytochrome bo 3 oxygen reductase. The arrangement of these enzymes in the cytosolic membrane is still controversial, mostly due to increasing evidence suggesting their organization into supramolecular assemblies, in respiratory chain complexes from other organisms. To investigate if such organization could be detected in the aerobic respiratory chain of this bacterium, membranes of E. coli K-12 solubilized with digitonin were analyzed by BN-PAGE followed by in-gel activity and heme staining detection. The resulting bands were also loaded into 2D-Tricine-SDS-PAGE and 2D-CN-PAGE, transferred to PVDF membranes and immunodecorated with polyclonal antibodies against type I NADH:quinone oxidoreductase, succinate:quinone oxidoreductase and cytochrome bo 3 oxygen reductase. The expected trimeric and dimeric assemblies of succinate:quinone oxidoreductase and cytochrome bo 3 were detected as well as four bands presenting NADH:NBT oxidoreductase activity. Two of the NADH:NBT oxidoreductase stained bands stained also with antibodies against the type I NADH:quinone oxidoreductase, the succinate:quinone oxidoreductase and the cytochrome bo 3 oxygen reductase, strongly suggesting that the E. coli respiratory chain harbours at least a supercomplex containing these three enzymes. The BN-PAGE results are further corroborated by sucrose gradient analysis and gel filtration column purification [1] .
The composition of the Escherichia coli aerobic respiratory chain varies according to the oxygen tension of growth and relies essentially on the expression of at least five proteins, namely type I and II NADH:quinone oxidoreductases, succinate:quinone oxidoreductase, cytochrome bd oxygen reductase and cytochrome bo 3 oxygen reductase. The arrangement of these enzymes in the cytosolic membrane is still controversial, mostly due to increasing evidence suggesting their organization into supramolecular assemblies, in respiratory chain complexes from other organisms. To investigate if such organization could be detected in the aerobic respiratory chain of this bacterium, membranes of E. coli K-12 solubilized with digitonin were analyzed by BN-PAGE followed by in-gel activity and heme staining detection. The resulting bands were also loaded into 2D-Tricine-SDS-PAGE and 2D-CN-PAGE, transferred to PVDF membranes and immunodecorated with polyclonal antibodies against type I NADH:quinone oxidoreductase, succinate:quinone oxidoreductase and cytochrome bo 3 oxygen reductase. The expected trimeric and dimeric assemblies of succinate:quinone oxidoreductase and cytochrome bo 3 were detected as well as four bands presenting NADH:NBT oxidoreductase activity. Two of the NADH:NBT oxidoreductase stained bands stained also with antibodies against the type I NADH:quinone oxidoreductase, the succinate:quinone oxidoreductase and the cytochrome bo 3 oxygen reductase, strongly suggesting that the E. coli respiratory chain harbours at least a supercomplex containing these three enzymes. The BN-PAGE results are further corroborated by sucrose gradient analysis and gel filtration column purification [1] . Escherichia coli perform sugar or glycerol fermentation upon which redox processes, energy transfer and H 2 production are of interest. Two aspects are under our study: (1) In neutral and slightly alkaline medium E. coli carry out H + -K + -exchange through the F 0 F 1 -ATPase and the TrkA system when energy for K + uptake is transferred from F O F 1 by dithioldisulfide interchange between these complexes; data obtained support this idea. A relationship between H + -K + -exchange and H 2 production by formate hydrogen lyase (FHL) might be mediated by redox equivalent supply from formate for a dithiol-disulfide interchange. Moreover, proton-motive force generated by F 0 F 1 may be required for transport of formate into cells and for FHL activity. However, in acidic medium, F 0 F 1 is likely to be also necessary for H 2 production. (2) Two forms of FHL-1 and FHL-2, which constituted by formate dehydrogenase H encoded by the fdh operon and hydrogenases 3 (Hyd-3) or 4 (Hyd-4), encoded by the hyc and hyf operons, respectively, are responsible for H 2 production. Since Hyd-3 and Hyd-4 are encoded by genes of different operons and are characterized by different subunit composition and organization in the membrane it is assumed that these forms are functionally active under different conditions and therefore they play distinct roles in bacteria. Our study with E. coli grown under glucose fermentation at neutral and slightly alkaline pH has shown that H 2 production was not observed in fdhF and hyf-mutants lacking Fdh-H large subunit or Hyd-4 subunits, respectively. Interestingly, production of H 2 was detected in various hyc mutants lacking Hyd-3 subunits, but it was not formed in the hycB mutant. These results suggest that H 2 production by E. coli involves FHL-2; HycB requirement subunit suggests that it represents a constituent of Fdh-H. The physiological role of FHL-2 may be required for generation of CO 2 to use in the formation of oxaloacetate from phosphoenolpyruvate during fermentation. At acidic pH H + -K +exchange by E. coli was distinguished: K + uptake by the Kup system was markedly lower in hyfR and hyfB-R but not in hycE or hyf A-B mutants and H 2 production was significantly suppressed in the hyc but not hyf mutant. The hyfB-R genes are suggested to be expressed under low pH. These genes or their gene products are possible to interact with the gene coding for Kup or directly with Kup. doi:10.1016/j.bbabio.2010.04.351
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